The focal point of this study is to investigate whether the Jordanian companies hold more cash after the financial crisis compared to before the financial crisis and which theories can explain these cash holdings. This work addresses the following questions: 1) what determine the corporate cash holdings in Jordan in normal time and during crisis. 2) How do the financial crises affect the policy of cash holding in the Jordanian firms?
Introduction
Firms across the globe have exposed to substantial changes after the global financial crisis. Some companies were forced to close up, but some survived. During financial crisis the external financing became more expensive and difficult to obtain. So, firms try to increase their cash holdings to avoid the liquidity crunch. It is clear that, firms tend to apply a conservative financing policy and implement a low investment policy over the short term period after the financial crisis begins, which means rational companies must save more money. The focal point of this study is to investigate how Jordanian firms would effectively manage their cash holdings during the financial crisis, in order to avoid or to postpone bankruptcy.
In literature, there are three main theories that can explain the corporate cash holdings. First theory is the trade off theory which claims that; when firms decide the level of cash it should hold it should take into account the cost and benefit of holding cash, the second theory is the pecking order theory by Myers and Majlue (1984) , they classify the main resources of finance can be used by any firm and rank the cash as a primary source of finance followed by debt and leave the financing by equity as a last source. The last theory is the agency theory by Jensen (1986) who suggests that managers prefer to accumulate cash to increase the amount of assets under their control instead of paying it out to shareholders. (Keynes, 1936; Opler et al., 1999) . According to Besley and Brigham (2005) corporations hold cash for speculative motives to take advantage of any good investment opportunities that may arise.
Clearly, holding appropriate reserve of cash can help firms to maintain a healthy financial position and reduce the chance of bankruptcy during financial crisis. Moreover, for any firm, it is essential to hold an appropriate level of cash and cash equivalent to smooth daily operations in the firm. Many previous research found that the appropriate level of cash can be determined by a list of variables such as cash flow management, investment management, dividend and capital requirements (Opler et al., 1999; Afza & Adnan, 2007) .
This study investigates how Jordanian firms manage cash holdings, in general and during the financial crises, and then predict the effect of financial crisis on corporate cash holdings theories and motivations.
The paper consists of the following sections: section (2) for literature review, section (3) for data collection and methodology, the empirical results presented in section (4), finally, section (5) concludes the paper.
Literature Review
In financial literature there are few basic accepted models concerning the corporate cash holdings. Early in 1952 Baumol created the first model that treat the cash as an inventory like any commodity (inventory model), he argued that rational financial managers should take care of the amount of cash they should hold in such away they keep the benefit from holding this amount is greater than its cost. In 1966 Miller-Orr expanded the inventory model suggested by Baumol and takes into account the random nature of cash expenditure and receipts. Specifically, he analyzed the movement of money from cash balance to investment account and found that this movement was random in time and size (production model).
Wealth theoretical approach is another widely accepted approach to cash management suggested by Meltzer; who found in (1963) that cash balance is affected by changes in interest rate in the market and the size of total assets held by the firm (its wealth), also the choice of holding a certain amount of cash is constrained by the yield on this type of wealth as another type of wealthy assets.
In their capital structure theory; Modigliani and Miller suggest that firms do not need to reserve cash because they work in perfect capital market. But in real world firms operate in imperfect markets where there are transaction cost, taxes bankruptcy and agency cost; all these factors make the determination of cash holdings an important question that firms should answer in order to survive. They argued that the firms decided what amount of cash to hold by understanding he mix of its needs and requirements. Cossin and Hricko (2004) found that financial managers need to understand the determinants of corporate cash holdings to avoid holding of excessive cash and to allow optimal timing of investment.
The model developed by Almeida et al. (2004) relates the financial constraints to firm's propensity to save cash. They found that cash flow sensitivity of financially constrained firms is increased during crisis while unconstrained firms sensitivity to cash flow is unaffected by business cycle. Elkinawy et al. (2007) investigates the effect of Mexican crisis of 1994-1995 and the Brazilian crisis of 1999 on corporate cash holdings using a sample of Latin America firms. They found that each crisis has a different effect on the determinants of cash holdings and firm value. During the Mexican crisis; larger firms increase their cash holdings, while cross listed firms increase their holdings of cash during the Brazilian crisis. Their study suggests that; illiquidity may be more severe during crisis, but agency costs are also an important factor. Gao and Yun (2009) show that, if firm has no enough liquidity as a result of financial crisis, it will forgo some investment opportunities and experience a decline in profitability to save more cash, while firms with enough liquidity will maintain their business activities at the pre-crisis level. Duchine et al. (2009) examined the effect of the financial crisis on corporate investment and find that firms reduce their investments significantly following the start of the financial crisis. Campelo et al. (2011) find that after 2008 crisis firms increase their holdings and decrease their debt. In addition, the combination of global financial crisis makes liquidity management more challenging. Kahle and Stulz (2011) find that net equity issuance deceases during the crisis, along with an increase in cash holding, the evidence of which suggests of an increase in risk as a result of the crisis. Furthermore, with more debt, firms cannot accumulate excess cash over time, due to the payment to debt holders (Jensen, 1986) , which implies a negative relation between cash holdings and leverage. The evidence suggests that cash holdings are negatively related to leverage and equity issuance. Song and Lee (2012) In their paper, Pinkowitz et al. (2013) show that American firms hold cash after the crisis more than firms with similar characteristics in the late 1990s. They call cash holdings that cannot be explained by cash holding patterns from the late 1990s abnormal cash holdings. The difference was 1.93% of assets indicating an increase in abnormal cash holdings throughout the sample period for different reasons. The increase in abnormal cash holdings of U.S firms is concentrated among highly profitable firms.
In summary, the literature review indicates that firms' increase in cash holdings is mostly explained by changes in firm characteristics and changes in their demand function for cash as a result of bad times.
Concerning Jordanian firms, Al-amarneh (2013) found that liquid assets substitutes, cash flow, growth opportunities and financial leverage were important predictors of corporate cash holdings. In addition, Jordanian firms hold cash mainly for precautionary and transaction motivations.
This study contributes to the literature on the main determinants of corporate cash holdings by focuses on Jordanian industrial firms and how these firms determine their cash holdings in normal times and during the financial crisis? The findings of this study may useful to policy maker, as well as capital market participants, to understand the liquidity issues and consequences in the crisis.
Method

Methodology
To achieve the main aim of this study; a panel data regression model was used to investigate the main determinants of corporate cash holdings; our model makes cash holdings depend on variables that proxy for the motives to hold cash that have been analyzed in the literature. The motivation for these periods is straightforward. We want to understand the post-crisis holdings and whether they are different from pre-crisis holdings. Further, we want to assess whether the change in cash holdings from the pre-crisis period to the post crisis period has similar patterns to change in cash holdings from the base period to the pre-crisis period.
Sample Selection
For the purpose of this study, a sample of publicly traded industrial firms has been used. The sample includes companies that appeared on ASE at any time during the sample period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . Some of these firms were excluded because the needed information is not available for the specific time period of the study. The final sample results in a 517 firm-year observations with 47 distinct industrial firms.
Variable Measurement
This study focuses on the firms' characteristics as a determinant of corporate cash holding in normal time and during crisis. We add the financial crisis dummy to classify the four time periods of the study (Lian et.al, 2011) . In this study the net assets represent all assets except the cash balance and near cash assets. (Opler et al., 1999) , also the study is aimed to test the following regression model: Where the µ i,t represents the error term of the model.
Result
Descriptive Statistics
Figures in Table 2 shows the cash holdings during the different periods we classify in our study. On average the Jordanian firms hold about (9.6%) of net assets as cash. In the EMU area companies average cash ratio has been 15%, 18% in the US and worldwide round 9% (Opler et al., 1999; Dittmar, 2003; Ferreire & Vilela, 2004; Schwetzler & Reimund, 2004) ; which means that Jordanian firms hold cash within the worldwide range. Figure 1 shows that; during base period the level of cash holdings was over the average value (14%), for the pre crisis period the cash holdings decreased on average to (6.5%), then start to increase during the financial crisis period and after. The peak value was in (2009) during the financial crisis period. It is clear that, during the financial crisis period large firms hold less cash than small firms. During the financial crisis period large firms hold less cash than small firms, and the gap between small and large firms became more widen during the financial crisis, while the large firms were holding more cash before the financial crisis. These results indicate that small firms became more risky during crisis and save more cash for transaction purposes (Miller & Orr, 1966) , and precautionary purposes (Keynes, 1936 Note. Firms are divided into two groups; firms with total assets greater than average are defined as "Large Firms", and others are defined as "Small Firms". Table 3 shows the descriptive statistics of the dependent and independent variables for the whole time period of the study (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) On average Jordanian firm holds 9.6% of its net assets in cash, which represent approximately 4.3 million Jordanian Dinar, a relatively small amount. According to our data, the average net asset is about JD 45.0 million. The mean leverage was 30.5%, with average profitability measured by return on asset of 2.62%. on average, the Jordanian firms have a Tobin's Q ratio with value greater than one which indicates that these firms have a good investment opportunities, also their stocks provide shareholders with 2.9% as a dividend for each one JD of price, on the other hand, the cash flow generated from the main business of these firms around 11% of net assets. Also Jordanian industrial companies' net working capital represent about 21.3% of its net assets and capital expenditure percentage change was around 6.2% annually.
The correlation between suggested variables was tested and the correlation coefficients presented on Table 4 . 
Empirical Results
ANOVA Test
We test for the equality of means of cash ratio during the four sub-periods classified in our study. According to ANOVA test result appears in Table 5 the Jordanian firms hold less cash in normal times (6.5%) and increase their cash holdings during bad times (9.2%). As a result of increasing cash holdings, the firm liquidity management policy should be affected also the investment decision, payout policy, and all financial affairs of the firm. To investigate these changes, we find the differences in means for all key predictors of cash holdings used in this study during the four sub periods and then we test for significance of these differences using ANOVA test, the results presented in Table 6 . The results show that all firm characteristics' show significant differences during the four sub periods except capital expenditure. The annual percentage change in firms' capital expenditure before financial crisis was (9.6 %) compare to (3.8%) after the financial crisis, for the same periods the cash holdings was (6.5%) before crisis and increased to (9.3%) after the crisis but these differences in means are not significant as shown in Vol. 8, No. 5; 2015 (5) . This finding suggests that, Jordanian firms increase cash holdings by decreasing investment activity after the financial crisis. The mean of cash flow was (12%) of net assets before crisis and sharply decreased by almost half to (5.99% ≈ 6%) after the crisis indicating that firms' operations affected badly by financial crisis and the operating cash flow was not the source of accumulating cash after the crisis.
The dividend yield mean was (2.6%) before crisis decreased to (1.9%) after crisis time, indicating that firms build up cash after the crisis by reducing payouts to shareholders.
In addition, firms extend more debt during crisis time (33%) and after crisis (36.79% ≈ 36.8%) more than pre-crisis (28.77%) which is not consistent with the pecking order theory, suggesting the firms should depend on its internal sources of liquidity before going outside and seek for external liquidity sources. So, we can argue that increasing of cash after the crisis is driven by increasing debt. The growth opportunity decrease from (tobins'Q=1.66) before crisis to (1.52) during crisis and (1.42) after crisis, also profitability decrease from (4.7%) before crisis to (0.7%0) during crisis and (-1.19%) after crisis. It is clear that, the Jordanian firms' growth opportunities decreased during and after crisis accordingly, the profitability level decreased. In spite of poor investment opportunities, firms holds more cash during and after crisis which is consistent with the agency theory which suggests entrenched manager tend to retain cash than pay it out. Moreover, the net working capital percentage of net assets decreased from (22%) before crisis to (18%) during crisis time and (13.46%) after crisis. Low level of liquid substitutes during crisis leads to high level of cash holdings as trade-off theory predicts.
Regression Analysis
Panel data regression was applied for random effect , first time for the whole sample period to determine which factors may affect the corporate cash holdings in general and then applied for each time period classified in the study to investigate how firms manage cash during each period. The results in the first column of Table 7 indicate that financial crisis has positively affected the corporate desire for holding more cash; which means; Jordanian cash holdings tend to increase during the financial crisis as a result of increasing risk so firm can stay liquid. Results show that cash holdings are positively affected by the profitability figures. Our study show a week but significant effect while Elkinaway and Stater (2007) found a strong effect, which is consistent with pecking order theory which suggests that profitability firms use its internal resources as a primary source of fund. Large firms with more liquid asset substitute tend to hold less cash because it can converts its liquid assets other than cash into cash as trade-off theory suggests. Surprisingly, cash holdings increase with payment of dividend which is not consistent with the trade-off theory.
In normal times, the set of predictor variables concerning the main characteristics of the Jordanian industrial companies can explain around 68 percentages of the changes in corporate cash holdings.
When comparing regression results for the pre-crisis and during crisis periods, it is obvious that profitability has a negative effect on cash holdings before crisis supporting the trade-off theory since profitability firms have enough cash flows to avoid underinvestment problems (Ozkan & Ozkan, 2004) , while in the crisis time profitability effect became positive and significant supporting the pecking order theory. The size effect was positive before the crisis period supporting the pecking order theory, since large firms perform better than small firms and have more cash; however, the positive relationship begins to disappear during the crisis time which can be attributed to the trade-off theory that suggest large firms can profit from the economies of scale to reduce transaction cost. Firms that pay dividends hold more cash in the pre-crisis period, and this effect changed during the crisis to a negative effect supporting the trade-off theory. The cash flow effect was positive but not statistically significant before the crisis supporting the pecking order theory since firms with higher cash flows tend to hold more cash, while during the crisis time the relationship became negative and insignificant supporting the trade-off theory since firms with high cash flows get benefit from holding less cash to reduce the opportunity cost of investing in liquid assets. The net working capital has a negative significant effect on cash before and during crisis time. The negative relationship indicates that the Jordanian firm use net working capital as substitute for cash. Long term growth measured by Tobins'Q ratio has a positive but not significant effect before the crisis, this effect became more positive and significant during the crisis time supporting the trade off theory, since firms with more investment opportunities should hold higher cash level for precautionary reasons and to avoid losing such opportunities. Capital expenditure effect remains negative and insignificant for all periods except the post crisis period indicating that firms with large investments in fixed assets has no need to hold high level of cash since it can liquidate its assets when liquidity needed.
Comparing the coefficient of the Dividend yield factor for the pre-crisis period (strongly positive) with post crisis period (negative); it is clear that there is a great changes in dividend policy during crisis time.
When comparing results between pre crisis period and the post crisis period we found that, only dividend yield and investment opportunity keep the same effect on cash holdings (positive effect), while the rest of determinant variables opposite their effect on cash holdings as a result of financial crisis. The adjusted R-square value for the model after crisis time was (0.887910) compared to (0.607952) before crisis, and the intercept was (0.098866) after crisis compared to (-0.197961 ) before crisis. We can argue that firm's characteristics factors selected in this study can explain 88.8% of changes in cash holdings after crisis while the same set of variable can only explain (60.8%) of changes in cash holdings before crisis, indicating that there is a positive effect of financial crisis on Jordanian corporate cash holdings.
The regression results for base period and pre crisis period was compared to assess the pattern of change during these period of times the results show that, the coefficient for long term growth of the Jordanian firms measured by Tobins'Q was significantly negative in the base period and became insignificantly positive before the crisis, also the coefficient for profitability changed insignificantly from positive to negative. Other factors keep their effects the same. It can be noticed that, adjusted R-square value for pre-crisis model is higher than the base period model indicating that the firm characteristics factors included in regression model can explain more changes in corporate cash holdings before the crisis time.
It is clear that, change in cash holdings from the pre-crisis period to the post crisis period has different patterns to the changes in cash holdings from the base period to the pre-crisis period.
A possible explanation for small t-statistics of some coefficients in the regression model during the different time periods is that, firm characteristics are not the only important components of asset allocation behavior, there is the unobserved effect of governance characteristics which can't be studies here because of unavailability of data for some periods.
Conclusions
This paper investigates whether the cash holdings of the Jordanian companies are high after the financial crisis www.ccsenet.org/ibr
International Business Research Vol. 8, No. 5; 2015 compared to before and which theories can explain these cash holdings. The results show that Jordanian firms save more cash in the crisis time than in the normal time which is consistent with relatively greater agency problems during the crisis that foster the accumulation of more cash.
In general, the cash management policy of Jordanian firms was affected by the financial crisis (2007) (2008) (2009) , and Jordanian firms hold more cash during and after the crisis to stay liquid. The increase in cash holdings was driven by increasing debt, decreasing investment activity and reducing payouts to shareholders. Also, change in cash holdings from the pre crisis period to the post crisis period has different patterns to the changes in cash holdings from the base period to the pre crisis period.
Moreover, in normal times Jordanian firms follow the trade off theory and pecking order theory to determine the appropriate cash balance they should hold. Also, the results can tell that; in bad times the Jordanian firms became more conservative and hold more cash for precautionary purposes.
